This paper presents the findings of a study of Greek training programs targeting e-competencies that are on demand in the Greek labour market. This study is an effort to identify, categorize, and understand the content of ICT training programs in Greece. To obtain qualitative and quantitative raw data for our study, we collected information from publicly available information from the programs' websites and descriptions of studies during the period April 2017 -November 2017. We find 201 training programs in the field of ICT and we construct a table according to the following criteria: Training providers, focus area, training methods, duration of the programs, previous experience in ICT, certification and e-skills that were obtained. In our results will try to present preliminary findings why Greece have low digital skills and provide recommendations as a part of conclusion that can help close the digital gap in Greece.
Introduction
The development of e-skills and e-competencies has been shown to contribute to a large extend to increasing individuals' advantage in the ICT labour sectors as well as to play a key role in strengthening competitiveness, innovation and social cohesion in the European economy (Giotopoulos at al, 2017) , (Korte at al, 2014) , (Martin, 2018) Moreover, e-skills and e-competencies have a strong potential to influence positively competitiveness and innovation (OECD, 2016 (OECD, , 2018 Ananiadou & Claro, 2009 ).
Over the last years, the number of ICT jobs has been growing at a faster rate than any other job category and the employment rate of ICT professionals have grown more than 3% per year over for past 10 years) (DIGITALEUROPE, 2016) . Europe needs skilled ICT in order to fill job vacancies in the expanding digital economy and satisfy the needs society providing training programs is a crucial in preparing people to complement and enhance their e-skills meeting today's employment challenges.
At the same time as Greece's difficult position regarding lifelong learning there is a gap of Digital Performance in Greece shown by the Digital Economy and Society Index (DESI) (European Commission, 2017) . Especially with regard to Human Capital is calculated as the average of Basic Skills and Usage and Advanced Skills and Development (European Commission, 2018) . Considering the Human Capital indicator index, Greece has one of the last positions throughout Europe (DESI, 2018)
Figure 1. Desi Report 2018-Human Capital
In order to help in this direction, our work targeted several of the strongest lifelong learning and continuing education programs in order to survey the professional education landscape in Greece as well as to identify its strengths and weaknesses.
The paper is organized as follows: In Section 2 we give a brief overview of the EU and the National (Greek) Policies for ICT skills development. Section 3 studies the methodologies and characteristics of the Greek educational programs that target these sectors. The study's results, along with comparisons among the programs, are discussed in Section 4. Finally, in Section 5 we present our conclusions and propose directions for future work.
Literature Review
In this section we focus on the following two tasks: (i) Provide frameworks and tools for digital literacy in terms of New Skills Agenda for Europe (Europe Commission, 2016) and recommended actions for the ICT adoption in Greece (Tsakanikas at al, 2014) . Additionally, we mention several European and international ICT players providing recognized ICT training schemes and certifications (European Commission, 2016)
The Digital agenda for Europe and Greece
EU Policy for lifelong learning in ICTs One of the priorities in the New Skills Agenda for Europe is to reduce the Digital Skills Gap in order to strengthen EU citizens' digital competence through appropriately designed training programs. To this end, the European Commission has produced several reports on good practices and recommendations in order to improve their curricula and training methodologies (European Commission, 2017) A number of initiatives have been taken to simplify the transparency and recognition of skills across Europe (Panitsides, Griva & Chostelidou, 2012) . These initiatives include the following (Kraatz, 2016) : 1) The European Qualifications framework, 2) The Europass qualification presentation documents, 3) The European Credit system for Vocational Education and Training, 4) The European Quality Assurance Reference Framework, 5) The European Digital Competence Framework for Citizens, and 6) The European e-Competence Framework (e-CF).
All these recommended frameworks and actions can form a basis for establishing a quality assurance mechanism for ICT training and skill enhancing programs that can be of use by policy makers and ICT stakeholders alike.
National Lifelong learning Policies in the ICT area
Human factor is the driving force for the development of digital economy in Greek society. One of the top priorities of the National Digital Strategy 2016-2021 in Greece is the development of lifelong education programs for enhancing digital skills for citizens. Additionally, a set of actions can be taken such as the following: a) The development of Massive Open Online Courses (MOOCs) in ICT, b) The collaboration with the Hellenic Information Technology & Communications Association, i.e. the Hellenic Network of Professionals of Informatics, the local chambers and the Greek Manpower Employment Organization [OAED] for the creation of a series of seminars for the development of specialized ICT skills, c) Offering access to training seminars that lead to certifications d) Supporting and expanding ICT education for public servants (Ministry of Digital Policy, 2016)
A brief survey of the Greek continuing education landscape
A variety of training service providers offers programs for enhancing digital skills in people with digital skills and non-digital skills. Many of these programs target ICT skills and are designed in collaboration with institutions related to Greece's workforce. Firstly there are Vocational Training Centers [KEK] that provides continuous vocational training (Vergidis & Karalis, 2004) . Moreover, there are is a wide range of other adult educational mechanisms such the Greek Manpower Employment Organization [OAED] (Koutidou, 2014) and vocational training targeting the general population, unemployed through the Youth and Lifelong Learning Foundation [INEDIBIM] . Concurrency, the National Organisation for the Certification of Qualifications & Vocational Guidance [EOPPEP] is an authorized body that assess the quality and reliability of existing lifelong learning programs in Greece while it is, also, responsible for developing the Hellenic Qualifications Framework (HQF), which is linked to the European Qualifications Framework (EQF) (EOPPEP,2016) . In particular, EQF targets quality assurance in VET programs based on well-established European standards and specifications.
At the same time, many universities, technological institutes, and business schools across Greece design ICT-oriented continuous education programs based on curricula that are particularly suited to adult trainees and professionals. The content and learning outcomes of these training are proposed by established educational institutions of Greece such as the ones discussed above.
Initiatives offered by the ICT industry
Many ICT organizations have developed industry-based e-skill certification programs that are globally recognized. These educational programs concerns at development digital skills to all levels. The European Commission has connected all these ICT organizations with stakeholders and interested parties in order to help citizenship improve digital skills (Digital Europe, 2016) . In Table 1 we can see some of the most popular global vendor's initiatives in offering ICT training and certification programs in IT sectors that already appear in the Greek ICT employment landscape. 
Our survey -Methodology
The goal of our survey was to map the current lifelong training landscape in the domain of e-skills and e-competencies enhancement. To this end, we first formed a list of Greek training program with an ICT focus that we would survey in depth based on information found on their websites as well as program content
Objectives
The main objectives of our survey are the following questions: Which are the basic issues of Greek Training programs as concerns ICT training? What is the impact of the current EU Lifelong learning policy in the Greek Landscape? Are
Greek training programs oriented of these EU policy documents content? Why is Greece occupying one of the lowest positions in digital skills? What could change in terms of adult education in digital skills? We will try to give preliminary answers to the above questions mapping basic characteristics in training programs.
Data gathering and analysis variables
After forming the list of targeted institutions and programs, we started the online data gathering process. We identified the relevant, to our goals, information by analyzing every information item and data entry on the program's information pages as well as their content descriptions. This process lasted from April 2017 until November 2017.
One of the first results of our analysis at this first stage was that the targeted programs and lifelong education initiatives can be categorized into 8 distinct groups based on the following axes: Type of Training Provider, Focus Area of the program, Training Methods deployed, Duration of the program, Instruction Language, Whether Certification is provided, Whether Previous Experience in ICT is required, Whether Learning outcomes of the modules are explicitly stated. Our analysis categorized a total of 201 training programs (the full data is available in the supplementary material). The categorization criteria, for each axis, are shown in Figure 2 . 2) A program from more than 75 hours and up to 250 hours, leads to a Lifelong Learning Certificate.
 Language: This characterizes the language of the seminars (Greek or English).  Certification courses: This classifies programs according to the accreditation body  Previous Experience: This category classifies the trainees' profiles as Basic digital skills and proficiency digital skills.  Learning outcomes: Clear statement of the learning outcomes of the programs with respect to the targeted e-skills and e-competencies. Based on these criteria, in the next section we provide the qualitative and quantitative results of our analysis of the 201 programs we considered.
Analysis of Data
Our analysis is focused in the following groups: a)Focus Area b)Training providers c)Training methods and d)Duration vs training methods. All of those are analyzed in the below subsections.
Focus Area
This criterion is related to the targeted e-competencies and the learning outcomes of the studied programs. . We should remark that we encountered a course that was offered by two collaborating training program providers (this appears as program number 52 in the supplementary material). In some more detail, from the 201 offered programs, 102 (50.50%) are focused on Application Development. and 37 programs (18.32%) were focused on Digital Marketing
Training providers
The training providers cover a wide span of activity sectors as shown in the following bar graph (Figure 3) . 
Duration vs. Training methods
One interesting goal of our analysis was to examine database is the amount of the offered online and typical classroom seminars in relation to duration of these. Our sample of 201 programs includes 72 typical classroom programs and 67 online seminars with the duration up to 75 hours. Also, there are 24 online and 5 typical classroom programs with duration more than 75 hours and up to 250 hours. Finally, we identified 4 blended learning programs and 4 programs organized around a MOOC platform. 
Good practices in respecting the EU e-skills agenda and other global standards
In this section, we present some good practices that we feel are promising in developing programs that can play a crucial role in digital skills development in Greece. These good practices are based on recommendations set by the EU agenda for Digital Skills as well as recognized global standards and certifications.
E-learning in Athens
The This training center follows good practices, certified by a number of European, national and global quality labels. All offered programs are designed with a focus on the knowledge and skills required in employment landscape of Greece as well as at an international level. The programs are offered, exclusively, through e-learning, offering to the trainees a flexible time scheduling due to the lack of obligation for physical presence. We identified 33 training programs which focus on fostering e-skills.
Coursity
Coursity is an innovative platform that hosts seminars that take place online in the form of MOOCs. This platform was designed by the University of Ioannina and supports online learning in the form of video tutorials.
The online courses cover a wide range of scientific fields as well as cognitive subjects and last for 4-8 weeks. The course coordinators and teachers are recognized professors of Greek Universities.
Successful attendance of the seminars leads to the award of a Certificate from the Association of Lifelong Learning Centers of Greek Universities.
Coursity gives to everyone the opportunity to access high-quality learning resources while it gives the opportunity of attending multiple courses free of charge. It offers eight training programs in total but only two training programs for advanced digital skills. (Coursity) . In the same concept there is another MOOC platform called Mathesis that was designed by The University Publications of Crete and Stavros Niarchos Foundation Cultural Center in 2008. It offers twenty two training programs in total and only two concerns of ICT seminars (Mathesis, 2008) . These web platforms have the potential to play a key role in transforming the training program landscape in Greece through MOOCs Learning.
OTE Academy training centre
The OTE Academy, which is a member of the OTE Group (one of the Greek telephony service providers), is one of the largest professional training organizations in Greece, providing innovative educational services that contribute to the professional and personal development of the trainees. It offers a large number of training programs that adopt international learning schemes and certifications.
With OTE Academy's main business activity, OTE Academy designs and implements high-level ICT training programs. OTE Academy is a certified training partner for the largest international organizations and technology institutes such as Cisco, Alcatel -Lucent Enterprise, Oracle, Microsoft and is an official test center of Pearson Vue's largest international certification organization.
We identified 22 training programs which were advertised on the official Web site of the center (OTE Academy)
HEPIS
HEPIS is a non-profit organization whose goal is the development of skills in the ICT domain. It provides many learning activities towards digital and social skills enhancement. It is, also, a member of the Council of European Professional Informatics Societies (CEPIS) that promotes the development of the Information Society across Europe (HEPIS, 2006) 
Conclusion
In Greece, [EOPPEP] is the principal agency for the accreditation and quality assurance of lifelong learning programs offered by training providers such as training centers, Universities and Technological Institutes, Business schools and others, which need a common frame of reference for the development training programs oriented to digital skills and competencies enhancement. This framework should be developed at European or national level in particular as regards content orientation in digital skills.
The policy actions that described in Literature review provide the appropriate framework for a large number of training providers initiatives that address the development of digital skills. In particular, the curricula must align with policy recommendations and with labour market needs.
In Greece, the number of training seminars focused on ICT literacy is, rather, small while the training syllabus we studied are rather general and not welldefined except in some cases that follow good practices or offer some global ICT industry training and certification. Moreover, there are a small amount of initiatives by training centers carrying well-recognized program certification labels. The implementation of recommended actions related to the Digital Strategy of Greece and the EU Digital Policy, is expected to help Greece assess strengths and weaknesses of its training strategies which are focused on fostering digital skills. More specifically, are expected to provide the appropriate frameworks and tools that will support adult education interventions and will lead to a reconsideration of the targeted domains through, for instance, redefining priorities in Digital Economy, planning, design and delivery of training syllabus in citizenship education, workplace education and training, towards improving digital skills and competencies. The use of frameworks like DigComp and e-CF could provide excellent good practices as guidance for the Greek ICT training programs and generally in European cities that are at a low level in terms of digital skills.
However, one possible direction for the immediate future could be the development of a detailed reference framework that could form the basis for training schemes in the ICT domain. This framework could provide on methodologies and curricula for developing digital skills and competencies, models for assessment and self-assessment, as well as certification of digital skills. In addition, the framework could provide examples of learning outcomes, good practices, and directions for teaching, learning and assessment.
The framework could emerge from a common initiative among all training providers, such as the ones which we studied, and [EOPPEP], which can provide a systematic way of monitoring and benchmarking all the programs and their outcomes with respect to how well the trainees shave developed e-skills and ecompetencies.
Naturally, further research is required in order to develop and validate this common framework and to monitor its applicability in Greece, for the ICT domain. This research can be based on the literature we reviewed in this paper as well as the findings of our research (see, also, the detailed supplemental file).
Nevertheless, Furthermore, new technologies and new learning tools with Webbased learning approaches, such as MOOCs (there is a notable shortage of moocs), could make training programs to more trainees across Greece, building a realistic and widely acceptable plan for further digital competencies development.
Finally, the training program providers that have been studied in the context of our work can be conducted (e.g. by [EOPPEP] ) in order to relay their valuable teaching and program development experiences towards a successful, market needs oriented, approach that suits best the requirements of today's digital economy. This approach will assist all training programs providers in Greece and other European countries have low levels in digital skills to redefine their instruction and learning evaluation models, and redesign their programs accordingly. At the same time, the proposed approach can be used to evaluate the training value of the offered training programs, in relation to the real needs of the ICT job market, to understand the profiles of participants as well as their motivations behind their choices to attend a training program. We believe that the supplementary data we have gathered for accompanying this paper contain information that may help along all these proposed courses of action.
